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1 | Introducing surds 


2 | Manipulating irrational numbers 


3 | Rationalising the denominator 


Surds (1) Introducing surds 


Do now: Calculate the question marks 


Do now: Read the definitions below and sort the numbers into the correct sets 


Real numbers are any 
possible decimal or 
whole number. 


Real Numbers 


4603400408 
Laret A ae TONE a35 
e eee 

Rational Numbers Irrational Numbers 


, SEDES 294053 rata 
are all numbers which are real numbers which Fee 
can be expressed as 


Seas aeons 
i Peer eerie TETO 72822 
are not rational. ea ar a a 
some fraction involving 


1008791. 
Teena 
integers (whole 


numbers), e.g. > 3 > -7. 


rrational numbers 


Rational numbers 


egers 


Edwin’s exact 
height (in m) 


A surd is a root of a number that cannot be simplified to a rational number. 
Which of the following are surds? 
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No 


No 
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Yes No 
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Yes / No 


Evaluate the following without a calculator: 


V4 x V9 = V16 _ 
eae 
V25 x V4 = V100 _ 
25 
V4 x V16 = 3600 | 
VIOO 
V100 x V9 = V400 _ 
4 
v36 x V100 = V81 © 
ee 
What do you notice? Try the questions below 
V2 x V32 = v50 _ 
pe 
V3 x V12 = V75 
a 
Va x vb = va _ 
ie 


Simplifying surds 


V18x4/2 = 


V8 = 75 = 
V700 = V20 = 
V450 = 

48 = 
V32 = v48 
2V50 = AVANS 
4VT2 = 5V45 = 
V3xv5 = 6xV7 = 
2xv3 = V5xv6 = 
V5x3 = V2x2 = 
V2xv8 = 5V3x4V3 = 
V3xv3 =: 3x4V3 =: 
2V3x2v5 = (3V5) = 
3V2x3V2 = 5V8x2Vv2 = 
2V2x3V6 = 


Simplify the following: 
V8 — 

v - 

v50 = 

E80 = 

Ev = 


a Simplify the following: 
5V80 = 

I 2V125 = 
Faisviz= 

EJ 3V72 = 

E 2V28 = 


Simplify the following: 
E V3xv2xv5 => 

a V27xv3 = 

4V3x2 = 

El 5x2v5 = 

E 2V2x2v2 = 
7V3x2V5 = 

F 6V3x2Vv3 = 


Simplify fully 


ala 


[EY simplify the following: 
E v8x3v2 = 

E V27x2v3 = 

fal 3V18xv2 = 

9 2V12x3v3 = 


Express the following as a 
single square root 
(hint: do the steps of simplification 
backwards!) 


3V2 = 
Ele 
5V7 = 
ie 


o Express the following as a 
single square root: 


avb = 
= 


Surds (2) Addition and subtraction 


Do now: Decide whether each of the statements below are true or false 


HE -i E -ims 
B i-s J3 = 1 .414213562 
E oi - 36 ME 2-140 

MN v2 «2x V2 = 2v2 Ø s-i- 
E o - 02 m -s 

J2% = 24100 E o - sve 
E 2o -2v0 E 2o -v2 « vio 


Adding and subtracting surds — it’s the same as collecting like terms 


E 


Test your understanding 


E 


Examples — expanding and simplifying 


V2(3 + v2) (V8 + 3)(v2 +5) (V2 + 1)(v2 - 1) (v5 —2) 
Test your understanding 
V5(2 + V3) (1 + V3)(2 + v3) (V8 — 1)(V2 + 3) (3 -= 2V5) 
Extension — calculate the area of the triangle below 
3+ v3 
1+3Vv3 
Exercise 2 — simplify the following without a calculator 
v8 + V18 V12 - v3 V20 + v45 | V3+.V12 +27 | V300 — V48 | 2V50 + 3V32 


Simplify the following: 


Expand and simplify the following, leaving your answers in the form a + byc 


V3(2 + v3) (v3 + 1)(2 + v3) 


(v5 —1)(2 + v5) 


(V7 + 1)(2 — 2V7) (2-3) 


Determine the area of : 


V3 Find the length of PQ 
e] 
mM | wn 
$ a = 2 | 
+ m | 
N i LIR 
V5 +3 Q 
7+2 
Non calculator challenge 
How many of the numbers 
3V11 4V7 5V5 6V3 7V2 
are greater than 10? 
A 1 B 2 G3 5 


Surds (3) Rationalising the denominator 


Do now: 
1. Which of the following are irrational? V18, - ,V3600, — > ir 
2. Simplify V450 
3. 8V5 -V5 
4. 2V5 x 2V5 
4v5 + 2V5 
6. v45 + V125 
7. ¥2(2 + v2) 
What is the area of a square with side length of (v2 + 1) 


yi 


o9 


Here’s a surd. What could we multiply it by such that it’s no longer an irrational number? 


Worked example Your turn 


à~ ale Sle ao Slr Sle 
ag ale ae aA als als 


Extension 


1. Rationalise the denominator and simplify 


the following: 


Bl Expand and simplify: 
(V5 +3)(v5 - 2)(v5 +1) = 


Rationalise the denominator, giving 
your answer in the form a + by3. 
3V3 +7 _ 
3v3 -5 


Solve x(4 — v6) = 10 giving your answer in the 
form a + bv6. 


10 


Martin did this question. 


Rationalise the denominator of 


Here is how he answered the question. 


l4 _ 14x(2- v3) 
2+3 (2+ 3\2- v3) 


- 


_ 28-143 
4+ 2v3 - 2v3 +3 


_ 28- 1443 
7 


=4- 243 


Work out the mean of the three numbers V75, v 75 and me 


Give your answer in the form b/3 where bis an integer. 


Solve y(1 + V2) - V2 =3 


Simplify 


va+1-VvVa 
vVa+1+va 


The diagram shows a solid cylinder. 


Diagram NOT 
a accurately drawn 


hcm 


The cylinder has radius 4v3 cm and height h cm. 
The total surface area of the cylinder is 56nV6 cm?. 


Find the exact value of h. 


Give your answer in the form av/2 + bV3 where a and bare integers. 


Show your working clearly. 


A trapezium ABCD has an area of 5/6 cm2. 


Diagram NOT 
r son 0 accurately drawn 
V3 cm 
o 
D kcm c 

AB=4cm. 

BC= V3 cm. 
DC= k cm. 


Calculate the value of k, giving your answer in the form avb —c, 
where a, b and c are positive integers. 
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Using Surds 


a) b) c) Volume? 
Calculate the area of a Surface Area? 
rectangle measuring 
4V10 cm by 5V2 cm. ? 347 
243 
d) e) f) 


The area of a triangle is 
10V5 cm?. It is enlarged 
by a scale factor of 3v2. 
What is the area of the 
enlarged triangle? 


12 


